Growth of the secondary palate in the hamster following hydrocortisone treatment: shelf area, cell number, and DNA synthesis.
The contribution made by mesenchymal cells during the later stages of palatal development was examined in control and hydrocortisone-treated hamster embryos. Cross-sectional area of the palatal shelf was measured, and the numbers of both epithelial and mesenchymal cells were counted. DNA synthesis was measured by 3H-thymidine incorporation and was used as an index of growth by cell proliferation. The observations in controls indicated that, unlike development during the initial 24 hr, the later period of vertical palate development, followed by reorientation of shelves and their closure, was characterized by a steady level of mesenchymal cell number and palatal shelf area. An absence of corresponding growth in the epithelial cell number suggests that the cells may accommodate the growth either by increasing their size and/or by stretching along the basal lamina. Hydrocortisone treatment did not alter the growth pattern of cell numbers or shelf area. However, it prevented the fusion between the opposing shelves, perhaps by affecting the cytodifferentiation of the palatal tissues. Although a continuous increase in the number of mesenchymal cells during the latter half of vertical shelf development, i.e., between days 11:00 and 12:00 of gestation, is not required for reorientation and fusion of the shelves, it is not clear from the data from the present study whether a critical number of cells and/or cell density is essential for reorientation and fusion of the palate. It was suggested that, for normal palatal development, information on cell cycle and positioning of mesenchymal cells within the shelf during the vertical development may be crucial for further understanding of subsequent events of palatogenesis.